This study explores a new dataset in order to present the comparative determinants of growth quality in 93 developing countries for the period 1990-2011. We employ both cross-sectional and panel estimation techniques with contemporary and non-contemporary specifications. The determinants are quite heterogeneous in significance and magnitude with substantial inclinations to specifications and estimation techniques. We present and discuss the findings in increasing magnitude of significance so as to ease comparative readability. We also discuss how specificities in the modelling techniques are relevant for targeting growth quality. The results are timely and relevant for the post-2015 inclusive and sustainable development agenda. JEL Classification: O40; O57; I10; I20; I32 Keywords: Quality of growth; Development Second, on the methodological front, the regressions employed are one lagged noncontemporary Ordinary Least Squares (OLS) estimations for the Full sample (p. 21) and contemporary estimations for 7 sub-samples (p. 30). We improve this dimension in three main areas: data structure, time-oriented specifications and a complementarity of OLS. (1) Both cross-sectional and panel specifications are employed in the current study. The former is timedynamic to enable an appreciation across time. (2) The specifications are both contemporary and non-contemporary to offer more insights into the linkages. (3) OLS are complemented with Fixed Effects (FE) or Random-Effects (RE) regressions depending on the outcome of the Hausman test for endogeneity. The adopted FE regressions control for the unobserved heterogeneity.
Introduction
The study on determinants of the quality of growth index (QGI) documented by Mlachila et al. (2014) leave room for improvement in three areas: (i) data, (ii) methodology and (iii) need to report and interpret estimated coefficients (Asongu & Nwachukwu, 2017a) 1 . First, the relevance of improving data is threefold. (i) We provide determinants based on 17 fundamental characteristics (or sub-panels) of development as opposed to the 7 documented by the underlying study (p. 30) 2 . In addition to those clearly articulated but unexploited by the underlying paper 3 , we also derive three sub-panels based on time-consistent 'quality of growth' performance that are not explicitly circumvented (p. 16). These include: Best Performers, Hopefuls and Contenders in growth quality 4 . The interest of doing so is to provide more options to policy makers. (ii) The dimension of social spending used in the paper is decomposed into its educational and health components to provide more room for policy implications. (iii) The underlying study introduces the 'rule of law', 'corruptioncontrol' and 'aggregate institutional quality' into the same specifications. This results in issues of multicollinearity owing to high degrees of substitutions among the variables. We avoid this specification issue in order to prevent estimated coefficients (with a high degree of substitution) emerging with unexpected signs. 1 The QGI is composed of two main components, notably: (i) growth fundamentals (strength, volatility, sectoral composition and demand composition) and (ii) social outcomes (health and education). Hence, the proposed QGI entails both social dimensions and the intrinsic nature of economic growth. Accordingly, the QGI goes beyond the well established Human Development Index (HDI) developed by the United Nations by not exclusively concentrating on the levels of incomes, but also on the very nature of growth. 2 The 17 fundamental characteristics are sub panels by which the dataset is disaggregated. This include Growth Quality (GQ) performance (Hopefuls (Hope), Contenders (Cont) and Best performers (Best)); State fragility (Fragile (Frag) and Non-Fragile (Non-Fragile) countries); resource-wealth (Resource-rich (RR), Resource-poor (RP)); income levels (Low-income (LIC), Middle-income (MIC), Lower-middle-income (LMIC) and Uppermiddle-income (UMIC); regions (Sub-Saharan Africa (SSA), Middle East & North Africa (MENA), Asia & Pacific (AP), Central & Eastern Europe (CEE) and Latin America(LA)) and non-overlapping intervals (1990-1994; 1995-1999; 2000-2004 & 2005-2011) . 3 Fundamental sub-panels are depicted in and Figure 4 (p. 16). We employ 'underlying study ' and Mlachila et al. (2014) interchangeably. 4 Best Performers, Hopefuls and Contenders are respectively groups of countries with high, intermediate and low performance in terms of growth quality. The qualification is based on Figure 4 of Mlachila et al. (2014, p. 16 ).
The remainder of the paper is organized in the following manner. Contemporary issues on growth and inclusive development are covered in Section 2. Section 3 discusses the data and methodology. The empirical analysis and discussion of results are covered in Section 4.
Section 5 presents concluding implications.
Contemporary issues in growth and inclusive development
The transition from Millennium Development Goals (MDGs) to SDGs after 2015 calls for inclusive growth strategies because sustained growth is sustainable when it is inclusive: "In fact, sustained growth plus inclusive growth is sustainable growth, which is the objective dimension of sustainable development" (Asongu et al., 2014, p.11 ). This narrative is consistent with the substantially documented critical dimension of income-inequality in growth-poverty relationships (Thorbecke, 2013) . In essence, because the growth elasticity of poverty is lower than the inequality elasticity of poverty, the poverty-growth nexus is a decreasing function of inequality (Fosu, 2015; Asongu & Nwachukwu, 2016a) . The assertion has been consistently verified and confirmed in developing countries 5 .
The association of output with negative income externalities or "immiserizing growth" reminds scholars of Lewis: "Output may be growing, and yet the mass of the people may be becoming poorer" (Lewis, 1955) . "Lewis led all developing countries to water, proverbially speaking, some African countries have so far chosen not to drink" (Amavilah, 2014, p. 2) . In essence, the recent evidence of Africa 'being on time' for some MDGs extreme poverty targets (Pinkivskiy & Sala-i-Martin, 2014) is also being contrasted with stylized facts 5 The conclusions are valid for African (Fosu, 2008 (Fosu, , 2009 (Fosu, , 2010a (Fosu, , 2010b as well as a broader sample of developing nations (Fosu, 2010c) . The interested reader can refer to, inter alia: "The study finds that the responsiveness of poverty to income is a decreasing function of inequality" (Fosu, 2010b, p. 818) ; "The responsiveness of poverty to income is a decreasing function of inequality, and the inequality elasticity of poverty is actually larger than the income elasticity of poverty" (Fosu, 2010c (Fosu, , p. 1432 ; and "In general, high initial levels of inequality limit the effectiveness of growth in reducing poverty while growing inequality increases poverty directly for a given level of growth" (Fosu, 2011, p. 11). documenting that inequality is limiting the equal distribution of fruits from economic prosperity (Blas, 2014) 
Recent inclusive growth literature has focused on, inter alia: gender inequality (Anyanwu, 2014a (Anyanwu, , 2013a Baliamoune-Lutz, 2007; Baliamoune-Lutz, 2007 & McGillivray, 2009 Elu & Loubert, 2013) , relationships between finance, growth, employment and poverty (Odhiambo, 2009 (Odhiambo, , 2011 , the role of finance in poverty eradication (Odhiambo, , 2010b (Odhiambo, , 2013 Asongu & Nwachukwu, 2017b , 2017c , linkages between mobile banking, human development and information technology in inclusive development (Asongu & Nwachukwu, 2017c; Asongu & Le Roux, 2017) , correlates of poverty (Anyanwu, 2014b (Anyanwu, , 2013b , debates over absolute pro-poor (Ravallion & Chen, 2003) versus relative pro-poor growth (Dollar & Kraay, 2002) and measurements and determinants of inclusive growth (Anand et al., 2013; Mlachila et al., 2014) . The last strand is closest to the present inquiry which assesses determinants of inclusive growth in developing countries.
An inclusive growth indicator that accounts for inequality has been proposed by Anand et al. (2013) . It is motivated by an underlying literature on the need for inclusive growth to encompass growth that reduces poverty sustainably (Kraay, 2004; Berg et al., 2011ab) . The adopted concept of growth in the measurement is absolute pro-poor growth, maintains that for growth to be inclusive it must benefit the poor absolutely (Ravallion & Chen, 2003) . The authors have argued that the alternative version or relative pro-poor growth which maintains that growth is inclusive only when it mitigates inequality through positive income benefits for the poor (see Dollar & Kraay, 2002) , could be associated with suboptimal externalities for majority of poor and rich households. Moreover, the definition of inclusiveness and conception of inclusive growth encapsulate characteristics, like: equal 6 It is also important to note that, narratives of the African growth miracle are contingent on the periodicity of study (Young, 2012) . Therefore, compared to the 1980-2010 period, the continent's relative better poverty decline with respect to other regions of the World depends on its growth resurgence which began in the mid-1990s (Fosu, 2015, p. 44) . A narrative that is consistent with recent evidence on countries in the continent converging with the USA only from the mid-1990s (Alan & Carlyn, 2015, p. 598). opportunities, equity, employment transitions and market protection. Hence, the inclusive growth measurement entails increasing growth and economic expansion via level-playing fields of employment, evolving investment and productivity (Anand et al., 2013) . Mlachila et al. (2014) have complemented Anand et al. (2013) by combining previous concepts, definitions and appreciations of pro-poor growth into a new indicator, termed 'quality of growth'. The index also builds on an evolving literature on inclusive growth (see Ianchovichina & Gable, 2012; Commission on Growth & Development, 2008) . Building on the evidence that growth in sub-Saharan Africa has not been associated with reduction in inequality, poverty and unemployment (Dollar & Kraay, 2002; Martinez & Mlachila, 2013; Dollar et al., 2013; Ola-David & Oyelaran-Oyeyinka, 2014) , the indicator considers inclusive growth as pro-poor growth that is high, durable and socially friendly. Therefore, according to the narrative, certain features are essential for growth quality, among others: strength, stability, growing productivity, sustainability and socially-friendly outcomes like better living standards and poverty reduction. The present inquiry extends Mlachila et al. (2014) because it has incorporated social dimensions into the intrinsic value of growth.
The positioning of the inquiry complements the literature which has criticised Piketty's literature by emphasising the need to include developing countries in the debate.
Piketty's celebrated 'capital in the 21 st century' (Piketty, 2014) has substantially debunked the Kuznets' (1955 Kuznets' ( , 1971 ) orthodoxy on an inverted U-shaped nexus between inequality and industrialization, paving the way to many evolving strands in the literature. (i) The causes of inequality, inter alia: globalization-driven debts, theorized by Azzimonti et al. (2014) in OECD 7 nations and partially confirmed in African countries (Asongu et al., 2015) and adulterated democracy (Stiglitz, 2014) . (ii) The consequences of inequality, like increasing poverty and diminishing growth (Ncube et al., 2014) . (iii) Commentary-based responses such 7 The Organization for Economic Co-operation and Development.
as cross-checking of facts (Branko, 2014; Krusell & Smith, 2014) , reviews (Allen, 2014; Homburg, 2014) and data quality analysis (Reynolds, 2014) . (iv) The neglect of developing countries where the poor by Piketty's standard is super-rich in some developing countries (Asongu & Nwachukwu, 2016b) .
Data and Methodology

Data and fundamental characteristics
We investigate a sample of 93 developing nations with data from Mlachila et al. (2014) for the period 1990-2011. The publicly available dataset is in non-overlapping averages: 1990-1994; 1995-1999; 2000-2004 and 2005-2011 Two steps are followed in the construction of the QGI, notably: the first set of variables are standardized to produce indices of symmetric scale and (ii) then aggregated using different weights to derive a single composite index. It is important to note that the plethora of indicators used is not expressed in the same units in order to achieve the aggregated single index. Two main approaches are employed to tackle the concern of different measurement units, namely: the Min-Max approach and the Z-score or centeredreduced normalization approach.
The dependent variable is the QGI while determinants which are consistent with the underlying study include: health spending, education spending, inflation, government stability, foreign direct investment (FDI), private domestic credit, remittances, quality of bureaucracy, foreign aid, and rule of law. A complete definition of the variables is presented in Appendix 1.
As discussed in the introduction, two main differences characterize the dataset, relative to the underlying study. First, we have disaggregated the variable of social spending into its education and health components. Second, we do not incorporate indicators with a high degree of substitution 8 . Hence, we have used the rule of law indicator and dropped corruption-control and aggregated institutional quality because the three are highly correlated.
The independent variables used by the underlying study which are in accordance with Anand et al. (2013, p. 16) It should be noted that only high inflation potentially mitigates growth quality. Accordingly, low/stable inflation may have positive income-equalization effects because it stimulates private consumption and investment needed to boost economic growth (Asongu, 2013) . The justifications provided for the positive signs are based on a broad stream of inclusive growth literature (Barro & Lee, 2000; Anand et al., 2012; Mishra, et al., 2011; Calderon & Servén, 2004; Dollar & Kraay, 2003; Seneviratne & Sun, 2013; Levine, 2005; IMF, 2007; Hausmann et al., 2007) .
As maintained by the IMF (2007) and Anand et al. (2013) (Levine, 2005) ; inflation and volatility of output (Dollar & Kraay, 2003; Barro & Lee, 2010) ; improving status in the value chain ladder of commodities (Hausmann et al., 2007; Anand et al., 2012) ; infrastructural quality improvement (Seneviratne & Sun, 2013; Calderon & Servén, 2004 ) and modernizing production processes .
Appendix 2 presents the summary statistics which shows that the variables are comparable based on some considerable degree of variation. Hence, we can be certain that some reasonable estimated linkages would emerge. Potential concerns of multicollinearity are mitigated with the correlation matrix in Appendix 3. Sub-panels are based on five criteria from which we derive 17 fundamental features 9 . The multiple characteristics enable us to extend concerns about heterogeneity in factors presented in Table 3 (1990-1994; 1995-1999; 2000-2004 & 2005-2011) .
Methodology
Contemporary and non-contemporary comparative determinants are assessed from both cross-sectional and panel specifications. While panel specifications are contemporary and non-contemporary, cross-sectional regressions are only non-contemporary owing to the nature of the data structure. In the former specifications, Heteroscedasticity and Autocorrelation Consistent (HAC) standard errors OLS are used to complement Fixed Effects 9 For lack of space, a table on the fundamental characteristics can be provided upon request.
(FE) regressions. A Hausman test is employed to assess the presence of endogeneity prior to the FE specifications that control for the unobserved heterogeneity. The cross-sectional contemporary regressions are Heteroscedasticity-consistent.
The following are steps in the estimation process.
Step 1: Cross-sectional contemporary determinants (Table 1) 
This OLS estimation is based on Heteroscedasticity consistent standard errors (SE)
Step 2: Baseline Panel contemporary determinants (Table 2 )
Where: t i QGI , is the Quality of Growth Index for country i at period t ; is a constant, W is the vector of determinants and t i,  the error term.
Step 3: Baseline Panel non-contemporary determinants (Table 3 )
Eqs (2) and (3) are based on HAC standard errors OLS.
Step 4: Panel Fixed Effects contemporary determinants (Table 4 )
 is the country-specific effect and t  is the time-specific effect.
Step 5: Panel Fixed Effects non-contemporary determinants (Table 5 )
Eqs (4) and (5) are based HAC standard errors with control for both country-specific and time effects. The choice of the Fixed Effects model is justified by a significant Hausman test for endogeneity.
Empirical results
Cross-sectional determinants
Table 1 below which presents cross-sectional regressions based on Eq. (1), broadly confirms findings of the underlying study, with the exception of inflation (rule of law) that has a positive (negative) effect. It provides three clarifications in relation to the underlying paper, notably: (i) the positive correlation of domestic credit is most apparent in the period 2005-2011; (ii) the positive correlation of FDI is more visible in the periods 1995-1999 and 2000-2004; (iii) the negative correlation of foreign aid is not apparent during the [2005] [2006] [2007] [2008] [2009] [2010] [2011] interval and (iv) the rule of law is negatively linked to growth quality in the initial period (1990) (1991) (1992) (1993) (1994) . Table 1 here" Table 3 , Table 4 and Table 5 below respectively present 'baseline contemporary determinants in HAC SE OLS' 10 , 'baseline non-contemporary determinants in HAC SE OLS', 'HAC SE Panel FE' 11 contemporary determinants' and 'HAC SE Panel FE' noncontemporary determinants. Tables 2-5 are also respectively consistent with Eqs. (2)-(5). Our three-step line of interpretation is simple to follow. For every table and in chronological order, we discuss: (i) expected and unexpected signs; (ii) the findings in relation to the underling paper and (iii) comparative evidence between sub-samples in terms of signs and magnitudes. The following can be established for Table 2 . First, the estimated coefficients in terms of expected signs are very heterogeneous. Second, the findings are also not broadly consistent with the underlying paper. Third, we compare the estimates in chronological (or from education to bureaucracy) and increasing order of magnitude in significance. "Insert Table 2 here"
"Insert
Panel determinants
In Table 3 below showing non-contemporary OLS regressions, we have failed to provide findings for the CEE and Fragile countries because of issues in degrees of freedom.
We use 'nsa' (not specifically applicable) to denote this concern. This further highlight the issues of publication bias in social sciences raised in the introduction (Rosenberg, 2005) .
Within this framework, the concern of the bias is based on strong results versus null results (Franco et al., 1991) . In what follows, we discuss the findings with particular emphasis on the comparative element of the line of inquiry. Hence, in addition to following our simple threestep line of interpretation, we also present comparative evidence with respect to Table 2 .
The following can be established for Table 3 . First, the estimated coefficients in terms of expected signs are very heterogeneous. Second, the findings are also not broadly consistent with the underlying paper. Third, with additional emphasis on Table 2 , we compare the estimates in chronological (or from education to bureaucracy) and increasing order of magnitude in significance. Table 2 Accordingly, Hopefuls, LIC and RR leave the rankings. Table 3 here" Due to substantial issues in degrees of freedom in the specification of some panels in Tables 4-5, we relax the third point of the three-step line of interpretation and discuss comparative findings of both tables simultaneously. In addition, for more subtlety in the policy implications, we relate Tables 2-3 Table 5 "Insert Table 4 here" "Insert Table 5 here"
"Insert
Concluding implications and future research directions
We set-out to explore a new database in order to present the comparative determinants of growth quality in 93 developing countries for the period 1990-2011. We have employed both cross-sectional and panel estimation techniques with contemporary and noncontemporary specifications. The empirical evidence has been based on 17 fundamental features of growth quality derived directly and indirectly from the underlying study motivating the inquiry (Mlachila et al., 2014) . It is important to note that the impacts of the full sample and corresponding effects on each region are not homogenous. It is essentially for this reason that we summarize the main results in the concluding section with particular emphasis on clarifications of such heterogeneity. In what follows, we discuss concluding implications with emphasis on the inclusive development literature. Unless stated otherwise, the use of 'effect' or 'impact' below technically implies the effect or impact on growth quality across sub-panels.
We have established the following findings. First, from a cross-sectional perspective, the four interesting results have been noticeable to elucidate complementary findings to the underlying paper. financial crises that later led to economic crisis which persisted through 2011 (Asongu, 2014b, p. 461) . (4) The rule of law is negatively linked to growth quality in the initial period (1990) (1991) (1992) (1993) (1994) . This could be explained by the documented U-shaped nexus between democratisation (or governance) and economic growth in developing countries (Fosu, 2001, p.289 ) and growth resurgence in Africa which was experienced only in the mid-1990s (Fosu, 2015, p.44) . Overall in terms of the signs of estimated coefficients, the results broadly confirm findings of the underlying study, with the exception of inflation (rule of law) that is positive (negative).
Second, results based on contemporary and non-contemporary OLS are very interesting in articulating the relevance of considering the contemporary character of determinants. The determinants are quite heterogeneous in significance and magnitude. They have been presented in increasing magnitude of significance so as to ease comparative readability. In articulating the comparative relevance of the determinants, which we cannot reproduce here for space constraint, we have enhanced readability by ensuring that the findings are simply summarised and easy to follow.
Third, the findings of contemporary and non-contemporary panel FE have been further compared with those of the two-preceding tables to provide policy makers with some broad tendencies on how specification affects the outcome of the 10 determining factors. The In light of the above, we clarify two corresponding implications that are relevant to policy makers: contemporary versus non-contemporary and baseline modeling versus FE regressions. First, the contemporaneous elements of the specifications are a critical policy direction on how to influence growth quality relative to given determinants. Accordingly, we have observed that some determinants are positively significant when they are contemporary than non-contemporary and vice-versa. Hence, the time-dynamic character of the determinants should be given the relevant considerations when targeting growth quality.
Second, we have also found that controlling for country-and time-effects substantially influences signs and magnitudes of significance across specifications. Accordingly certain variables do correlate better with time-and country-effects than others in the explanation of growth quality.
Due to space constraints, we further discuss only the unexpected positive signs of inflation and foreign aid which are the only determinants in the underlying study with negative signs. First, the puzzle with inflation is the rate of inflation. Accordingly, low and stable inflation are needed for sustainable economic growth. Monetarists term it 'constant inflation' (Congdon, 2014) . Stable inflation has also been documented to be favorable to inclusive development. Albanesi (2007) has established that high inflation has a disequalizing income-distribution impact while according to Lopez (2004) and Bulir (1998) , low inflation has the opposite effect. Second, foreign aid can be used as an instrument of inclusive human development (Asongu & Nwachukwu, 2017d) . This would require inter alia: rethinking current development assistance models and orienting developing countries towards industrialization according to Piketty (2014) , as opposed to Kuznets' (1955) conjectures on the nexus between inequality and industrialization.
We set-out to present comparative determinants of growth quality. Given the interesting results we have found, there is certainly room for more inquiries with alternative methodologies and specification techniques. Moreover, as more data become available, estimation approaches that account for the dynamic character of growth quality like the Generalised Method of Moments (GMM) are worthwhile. This is essentially because at least five data points are needed to employ the GMM. Unfortunately, the dataset is based on four data points. logarithm. 90-94: 1990-1994. 95-99: 1995-1999. 00-04: 2000-2004. 05-11: 2005-2011 . Edu: Education. Gov't: Government. FDI: Foreign Direct Investment. 9  21  30  22  8  19  32  47  19  9  23  51  Observations  64  16  18  23  65  64  51  13  41  88  123  56  22  51  129 *,**,**: significance levels of 10%, 5% and 1% respectively. 90-94: 1990-1994. 95-99: 1995-1999. 00-04: 2000-2004. 05-11: 2005-2011 *,**,**: significance levels of 10%, 5% and 1% respectively. 90-94: 1990-1994. 95-99: 1995-1999. 00-04: 2000-2004. 05-11: 2005-2011 Countries  23  7  9  21  30  22  19  32  47  19  9  23  51  Observations  64  18  23  65  64  51  41  88  123  56  22  51  129 *,**,**: significance levels of 10%, 5% and 1% respectively. 90-94: 1990-1994. 95-99: 1995-1999. 00-04: 2000-2004. 05-11: 2005-2011 Countries  21  19  28  20  16  31  45  17  22  47  Observations  46  45  51  39  29  67  93  40  42  96 *,**,**: significance levels of 10%, 5% and 1% respectively. 90-94: 1990-1994. 95-99: 1995-1999. 00-04: 2000-2004. 05-11: 2005-2011 "Composite index ranging between 0 and 1, resulting from the aggregation of components capturing growth fundamentals and from components capturing the socially-friendly nature of growth. The higher the index, the greater is the quality of growth" (p. 25).
Mlachila et al.
Educational Spending "Public resources allocated to education spending, as percent of GDP" (p. 25) Mlachila et al. (2014) Health Spending "Public resources allocated to heath spending, as percent of GDP" (p.
25)
Government Stability "Index ranging from 0 to 12 and measuring the ability of government to stay in office and to carry out its declared program(s).The higher the index, the more stable the government is" (p. 25).
Inflation Inflation rate based on the Consumer Price Index (CPI) Mlachila et al. (2014) Credit to private sector "Domestic credit to private sector, namely credit offered by the banks to the private sector, as percent of GDP" (p. 25).
Foreign Direct Investment
"Net Inflows of Foreign Direct Investments, as percent of GDP" (p. 25) Mlachila et al.
Remittances "Workers' remittances and compensation of employees (Percent of GDP), calculated as the sum of workers' remittances, compensation of employees and migrants' transfers" (p. 25).
Foreign Aid "Official development Aid actually disbursed, as percent of GDP" (p.
25)
Rule of Law
"Index assessing the strength and the impartiality of the legal system, as well as the popular observance of the law. The index ranges from 0 to 6, with a higher value of the index reflecting a higher institutional Quality" (p. 25).
Quality of Bureaucracy
"Index of the institutional strength and quality of the bureaucracy, ranging from 0 to 4. The higher the index, the stronger the quality of the bureaucracy" (p. 25) Mlachila et al. (2014) 
